105 CMR: DEPARTMENT OF PUBLIC HEALTH

120.620: LICENSING AND RADIATION SAFETY REQUIREMENTS FOR IRRADIATORS

120.621: Purpose and Scope

(A) 105 CMR 120.620 contains requirements for the issuance of a license authorizing the use of
sedled sources containing radioactive materidsinirradiatorsused to irradiate objects or materidsusing
gamma radiation. 105 CMR 120.620 aso contains radiation safety requirements for operating
irradiators. Therequirementsof 105 CMR 120.620 arein addition to other requirementsof 105 CMR
120.000. In particular, the provisons of 105 CMR 120.001, 120.100, 120.200, 120.750 and
120.770 apply to applications and licenses subject to 105 CMR 120.620. Nothing in 105 CMR
120.620 relievesthelicensee from complying with other applicable Federd, State and loca regulations
governing the sting, zoning, land use, and building code requirements for indudtrid facilities.

(B) Theregulationsin 105 CMR 120.620 apply to panoramic irradiators that have either dry or wet
storage of the radioactive sealed sources and to underwater irradiators in which both the source and
the product being irradiated are under water. Irradiators whose dose rates exceed five grays (500
rads) per hour at one meter from the radioactive sedled sourcesin air or in water, as gpplicablefor the

irradiator type, are covered by 105 CMR 120.620.

(C) The regulations in 105 CMR 120.620 do not apply to self-contained dry-source-storage
irradiators (those in which both the source and the area subject to irradiation are contained within a
device and are not accessble by personnel), medical radiology or teletherapy, radiography (the
irradiation of materias for nondestructive testing purposes), gauging, or open-field (agricultura)

irradiations.

120.622: Definitions

Annudly means ether:
(1) atintervalsnot to exceed one year; or
(2) once per year, at about the same time each year ( plus or minus one month).

Doubly encapsulated sedl ed source means a seded source in which the radioactive materia is seded

within a cgpsule and that capsule is seded within another capsule.

Irradiator meansafacility that usesradioactive seded sourcesfor theirradiation of objectsor materids
and inwhich radiation doses rates exceeding five grays (500 rads) per hour exist a one meter from the
sedled radioactive sources in air or water, as applicable for the irradiator type, but does not include
irradiators in which both the sealed source and the area subject to irradiation are contained within a

device and are not accessible to personnd.

Irrediator operator means an individua who has successfully completed the training and testing
described in 105 CMR 120.671 and is authorized by the terms of the license to operate theirradiator

without a supervisor present.

Panoramic dry-source-storage irradiator means an irradiator in which the irradiations occur in air in
aress potentialy accessible to personnel and in which the sources are stored in shields made of solid
materids. The term includes beam-type dry-source-storage irradiators in which only narrow beam of

radiation is produced for performing irradiations.

120.622: continued
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120.622: continued

Panoramic irradiator means an irradiator in which the irradiations are done in air in areas potentialy

accessible to personnel. The term includes beam-type irradiators.

Panoramic wet-source-storage irradiator means an irradiator in which the irradiations occur in ar in
aress potentialy accessible to personnd and in which the sources are stored under water inastorage

pool.

Pool irradiator meansany irradiator at which the sources are stored or used in apool of water including
panoramic wet-source-storage irradiators and underwater irradiators.

Product conveyor system means a system for moving the product to beirradiated to, from, and within
the area where irradiation takes place.

Radiationroommeansashielded roominwhichirradiationstake place. Underwater irradiatorsdo not
have radiation rooms.

Sedled source means any radioactive materia that is used as a source of radiation and is encased in
a capsule designed to prevent leskage or escape of the byproduct materia.

Selgmic area means any area where the probability of horizontal acceleration in rock more than 0.3
timestheacce eration of gravity in 250 yearsisgreater than 10%, asdesignated by the U.S. Geologica
Survey.

Underwater irradiator meansan irradiator inwhich the sourcesawaysremain shielded under water and
humans do not have access to the sedled sources or the space subject to irradiation without entering

the pool.

120.631: Application for a Specific License

(A) Applicationsfor specific licenses shdl befiled in duplicate on aform prescribed by the Agency.

(B) TheAgency may, & any time after thefiling of the origina applications and beforeissuance of the
license, require further statementsin order to enable the Agency to determine whether the application
should be granted or denied.

(C) Each application shdl be signed by the applicant or licensee, or a person duly authorized to act
for and on the gpplicant's or licensee's behdf.

(D) An gpplication for alicense may include arequest for alicense authorizing one or more activities.
The Agency may require the issuance of separate specific licenses for those activities.

(E) Applicationsand documents submitted to the Agency may be made availablefor public ingpection
except that the Agency may withhold any document or part thereof from public inspection in
accordance with 105 CMR 120.010. The Agency may a so request additiond information after the
license has been issued to enable the Agency to determine whether the license should be modified or
revoked.

(F) Each gpplication for a specific license, unless otherwise exempted by the Agency, shdl be
accompanied by the fee prescribed by the Executive Office for Administration and Finance.

120.633:  Specific Licensesfor lrradiators

7/9/99

The Agency will approve an application for a specific license for the use of licensed materid in an
irradiator if the applicant meets the requirements contained in 105 CMR 120.633.

(A) The gpplicant shal satisfy the genera requirements specified in 105 CMR 120.100 and the
requirements contained in 105 CMR 120.620.
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120.633: continued

(B) The application must describe the training provided to irradiator operators including:
(1) Classroomtraning;
(2) On-the-job or smulator training;
(3) Sdfety reviews,
(4 Means employed by the applicant to test each operator's understanding of the Agency's
regulaions and licensng requirements and the irradiator operating, safety, and emergency
procedures; and
(5 Minimum training and experience of personne who may provide training.

(C) The gpplication must include an outline of the written operating, safety, and emergency
procedureslisted in 105 CMR 120.673 that describes the radiation safety aspects of the procedures.

(D) Theapplication must describe the organizationa structure for managing theirradiator, specificaly
the radiation safety responsibilities and authorities of the radiation safety officer and those management
personnel who have important radiation safety responsbilities or authorities.  In particular, the
gpplication must specify who, within the management structure, has the authority to stop unsafe
operations. The application must also describe the training and experience required for the position
of rediation safety officer.

(E) The application must include a description of the access control systems required by 105 CMR
120.643, the radiation monitors required by 105 CMR 120.649, the method of detecting leaking
sources required by 105 CMR 120.679, including the sengtivity of the method, and adiagram of the
facility that shows the locations of dl required interlocks and radiation monitors.

(F) If theapplicant intendsto perform leak testing of dry-source-storage seal ed sources, the applicant
shall establish procedures for leak testing and submit adescription of these proceduresto the Agency.
The description must include the:

() ingtrumentsto be used;

(20 methods of performing the andysis, and,

(3) pertinent experience of theindividua who andyzes the samples.

(G) If licensee personnel areto load or unload sources, the applicant shall describe the qualifications
and training of the personnel and the procedures to be used. If the applicant intends to contract for
source loading or unloading & its facility, the loading or unloading must be done by an organization
specificaly authorized by the Agency, the Commission, an Agreement State, or a Licensing State to
load or unload irradiator sources.

(H) The applicant shal describe the ingpection and maintenance checks, including the frequency of
the checks required by 105 CMR 120.681.

120.635:  Start of Construction

7/9/99

The gpplicant may not begin congtruction of anew irradiator prior to the submisson to the Agency
of both an application for a license for the irradiator and the prescribed fee. Asused in 105 CMR
120.620, the term "congtruction” includes the construction of any portion of the permanent irradiator
sructure on the site but does not include: engineering and design work, purchase of aste, Stesurveys
or soil testing, Site preparation, Ste excavation, construction of warehouse or auxiliary structures, and
other amilar tasks. Any activities undertaken prior to the issuance of alicense are entirely a the risk
of the gpplicant and have no bearing on the issuance of a license with respect to the requirements of
M.G.L. c. 111, 883,5M, 5N, 50, and 5P, rules, regulations, and ordersissued under M.G.L. c. 111,
88 3, 5M, 5N, 50, and 5P.
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120.637:  Applications for Exemptions

Any agpplication for alicense or for anendment of alicense authorizing use of ateletherapy-type
unit for irradiation of materialsor objectsmay include proposed dternativesfor therequirementsof this
part. The Agency will gpprove the proposed dternatives if the applicant provides adequate rationde
for the proposed dternatives and demondtrates that they are likely to provide an adequate level of
safety for workers and the public.

120.639: Reguest for Written Statements

Each license is issued with the condition thet the licensee will, a any time before expiration of the

license, upon the Agency's request, submit written statement to enable the Agency to determine
whether the license should be modified, suspended, or revoked.

120.641: Performance Criteriafor Sealed Sources

(A) Requirementsfor seded sources ingalled after July 1, 1993:
(1) Must have been registered in accordance with 105 CMR 120.128(N);
(2) Must be doubly encapsulated;
(3) Must useradioactive materid that is as nondispersible as practica and that isasinsoluble as
practical if the source is used in a wet-source-storage or wet-source-change irradiator;
(4) Must be encapsulated in amateria resistant to genera corrosion and to localized corrosion,
such as 316L dainless sted or other materid with equivaent resstance if the sources are for use
inirradiator pools,; and,
(5) Inprototypetesting of the sealed source, must have been leak tested and found leak-free after
each of the tests described in 105 CMR 120.641(B) through (G).

(B) Temperaiure: The test source must be held at -40EC for 20 minutes, 600EC for one hour, and
then be subjected to thermal shock test with a temperature drop from 600EC to 20EC within 15
seconds.

(C) Pressure: Thetest source must betwice subjected for at least five minutesto an externa pressure
(absolute) of 2 million newtons per square meter.

(D) Impact: A 2-kilogram sted weight, 2.5 centimetersin diameter, must be dropped from aheight
of one meter onto the test source.

(E) Vibration The test source must be subjected three times for ten minutes each to vibrations
sweeping from 25 hertz to 500 hertz with a peak amplitude of five times the accderation of gravity.
In addition, each test source must be vibrated for 30 minutes at each resonant frequency found.

(F) Puncture: A 50-gram weight and pin, 0.3-centimeter pin diameter, must be dropped from aheight
of one meter onto the test source.

(G) Bend: If thelength of the source is more than 15 times larger than the minimum cross-sectiona
dimension, the test source must be subjected to aforce of 2000 newtons at its center equidistant from
two support cylinders, the distance between which isten times the minimum cross-sectionad dimension
of the source.

120.643: Access Contral

7/9/99

(A) Eachentranceto aradiation room at a panoramic irradiator must have a door or other physicad
barrier to prevent inadvertent entry of personnd if the sourcesare not in the shielded position. Product
conveyor systems may serve as barriers as long asthey reiably and consstently function asabarrier.
It must not be possible to move the sources out of their shielded position if the door or barrier is open.
Opening the door or barrier while the sources are exposed must cause the sources to return promptly
to the shiedlded position. The personnel entrance door or barrier must have alock that is operated by
the same key used to move the sources. The doors and barriers must not prevent any individua inthe
radiation room from leaving.
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120.643: continued

(B) Inaddition, each entranceto aradiation room at apanoramic irradiator must have an independent
backup access control to detect personnel entry while the sources are exposed. Detection of entry
while the sources are exposed must cause the sourcesto return to their fully shielded position and must
aso activate avisble and audible darm to make the individua entering the room aware of the hazard.
Thedarm mug aso dert at least one other individua who is ongte of the entry. Theat individua shall
be trained on how to respond to the alarm and prepared to promptly render or summon assistance.

(C) A radiation monitor must be provided to detect the presence of high radiation levels in the
radiation room of apanoramic irradiator before personne entry. The monitor must be integrated with
personnel access door locks to prevent room access when radiation levels are high. Attempted
personnd entry while the monitor measures high radiation levels, must activate the darm described in
105 CMR 120.643(B). Themonitor may belocated in the entrance (normally referred to asthe maze)
but not in the direct radiation beam.

(D) Beforethe sourcesmovefromtheir shielded positionin apanoramic irradiator, the source control
must autometically activate conspicuousvisible and audible darmsto dert peoplein the radiation room
that the sources will be moved from their shielded position. The darms must give individuas enough
time to leave the room before the sources leave the shielded position.

(E) Eachradiaion room at a panoramic irradiator must have a clearly visble and readily accessble
control that would dlow an individud in the room to make the sources return to their fully shielded

position.

(F) Each radiaion room of a panoramic irradiator must contain a control that prevents the sources
from moving from the shielded position unless the control has been activated and the door or barrier
to the radiation room has been closed within a preset time after activation of the control.

(G) Each entrance to the radiatiion room of a panoramic irradiator and each entrance to the area
within the personnel access barrier of an underwater irradiator must have a Sgn bearing the radiation
symbol and the words, "Caution (or danger) radioactive materia." Panoramic irradiators must also
have a sgn stating "High radiation area," but the sgn may be removed, covered, or otherwise made
inoperative when the sources are fully shielded.

(H) If the radiation room of apanoramic irradiator has roof plugs or other movable shidding, it must
not be possible to operate the irradiator unlessthe shidding isin its proper location. The requirement
may be met by interlocks that prevent operation if shielding isnot placed properly or by an operating
procedure requiring ingpection of shieding before operating.

()  Underwater irradiators must have a personnd access barrier around the pool which must be
locked to prevent access when theirradiator isnot attended. Only operators and facility management
may have access to keys to the personndl access barrier. There must be an intruson darm to detect
unauthorized entry when the personnel accessbarrier islocked. Activation of theintrusion darm must
dert anindividua (not necessarily onsite) who is prepared to respond or summon ass stance.

120.645: Shielding

7/9/99

(A) Theradiation dose rate in areas that are normally occupied during operation of a panoramic
irradiator may not exceed 0.02 millisevert (two millirems) per hour at any location 30 centimeters or
more from the wal of the room when the sourcesare exposed. The doserate must be averaged over
an area not to exceed 100 square centimeters having no linear dimension greater than 20 centimeters.
Areaswhere the radiation dose rate exceeds 0.02 millisevert (two millirems) per hour must belocked,
roped off, or posted.

(B) The radiation dose at 30 centimeters over the edge of the pool of a pool irradiator may not
exceed 0.02 millisevert (two millirems) per hour when the sources are in the fully shielded postion.
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120.645: continued

(C) Theradiation doserate aone meter from the shield of adry-source-storage panoramic irradiator
when the source is shielded may not exceed 0.02 millisevert (two millirems) per hour and at five
centimeters from the shield may not exceed 0.2 millisevert (20 millirems) per hour.

120.647: Fire Protection

(A) Theradiationroom at apanoramicirradiator must have heat and smoke detectors. The detectors
mugt activate an audible darm. The darm must be capable of derting a person who is prepared to
summon assistance promptly. The sources must automatically become fully shielded if a fire is
detected.

(B) Theradiation room at a panoramic irradiator must be equipped with afire extinguishing system
capable of extinguishing afirewithout the entry of personnd into theroom. Thesystemfor theradiation
room must have a shut-off valve to control flooding into unrestricted aress.

120.649: Radiation Monitors

(A) Irradiators with automatic product conveyor syslems must have a radiation monitor with an
audible alarm located to detect |oose radioactive sources that are carried toward the product exit. 1f
the monitor detects a source, an darm must sound and product conveyors must stop automeatically.
The darm must be capable of aerting an individua in the facility who is prepared to summon
assgance. Underwater irradiators in whichthe product moveswithin an enclosed stationary tube are
exempt from the requirements of 105 CMR 120.649(A).

(B) Underwater irradiators that are not in a shielded radiation room must have a radiation monitor
over the pool to detect abnorma radiation levels. Themonitor must havean audibledarm andavisble
indicator at entrances to the personnd access barrier around the pool. The audible darm may have
a manud shut-off. The darm must be capable of derting an individua who is prepared to respond

promptly.

120.651: Control of Source Movement

120.653:

(A) The mechanism that moves the sources of a panoramic irradiator must require akey to actuate.
Actuation of the mechanism must cause an audible sgnd to indicate that the sources are leaving the
shielded postion. Only one key may bein use a any time, and only operators or facility management
may possessit. The key must be attached to a portable radiation survey meter by a chain or cable.
The lock for source control must be designed so that the key may not be removed if the sources are
in an unshielded postion. The door to the radiation room must require the same key.

(B) The console of apanoramic irradiator must have a source position indicator that indicates when

the sources are in the fully shielded position, when they are in trangt, and when the sources are
exposed.

(C) The control console of a panoramic irradiator must have a control that promptly returns the
sources to the shielded position.

(D) Each contral for apanoramic irradiator must be clearly marked asto its function.

Irradiator Pools

7/9/99

(A) For licensssinitidly issued after July 1, 1993, irradiator pools must either:
(1) Have a water-tight stainless sted liner or a liner metdlurgicaly compatible with other
components in the pool; or
(2) Be condructed so that there is alow likelihood of substantia Ieskage and have a surface
designed to facilitate decontamination. In ether case, the licensee shdl have a method to safdy
store the sources during repairs of the pool.
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120.653: continued

(B) Forlicensesinitially issued after July 1, 1993, irradiator pools must have no outlets morethan 0.5
meter below the normal low water leve that could allow water to drain out of the pool. Pipesthat have
intakes more than 0.5 meter below the norma low water level and that could act as siphons must have
gphon breskers to prevent the siphoning of pool water.

(C©) A means must be provided to replenish water |osses from the poal.

(D) A vigbleindicator must be provided in aclearly visblelocation to indicateif the pool weter leve
is below the norma low water leve or above the norma high water levd.

(E) Irradiator poolsmust be equipped with apurification system designed to be cgpable of maintaining
the water during normal operation at aconductivity of 20 microsemensper centimeter or lessand with
aclarity so that the sources can be seen clearly.

(F) A physicd barier, such asarailing or cover, must be used around or over irradiator pools during
normal operation to prevent personnd from accidentally faling into the pool. The barrier may be
removed during maintenance, inspection, and service operations.

(G) If long-handled toolsor polesare used in irradiator pools, the radiation dose rate on the handling
areas of the tools may not exceed 0.02 millisevert (two millirems) per hour.

120.655:  Source Rack Protection

If the product to be irradiated moves on a product conveyor system, the source rack and the
mechanism that moves the rack must be protected by a carrier or guides to prevent products and
product carriers from hitting or touching the rack or mechaniam.

120.657: Power Failures

(A) If dectrica power a apanoramic irradiator islogt for longer than ten seconds, the sources must
automaticaly return to the shielded postion.

(B) Thelock on the door of the radiation room of a panoramic irradiator must remain locked in the
event of apower falure.

(C) During apower falure, the areaof any irradiator where sourcesare located may be entered only
when using an operable and cdlibrated radiation survey meter.

120.659: Desgn Requirements

7/9/99

[rradiators whose congtruction began after July 1, 1993, must meet the design requirements of 105
CMR 120.659.

(A) Shidding: For panoramic irradiators, the licensee shal design shieding walls to meet generadly
accepted building code requirements for reinforced concrete and design the walls, wall penetrations,
and entranceway's to meet the radiation shielding requirements of 105 CMR 120.645. If theirradiator
will use more than five million curies (2 x 10' becquerels) of activity, the licensee shdl evauate the
effects of heeting of the shidding wals by the irradiator sources.

(B) Foundations: For panoramic irradiators, the licensee shal desgn the foundation, with
consderation given to soil characteridtics, to ensure it is adequate to support the weight of the facility
shidd walls.

(C) Pooal integrity: For pool irradiators, the licensee shdl design the pool to assure that it is lesk
resistant, that it is strong enough to bear the weight of the pool water and shipping casks, that a
dropped cask would not fall onsealed sources, that al outlets or pipes meet the requirements of 105
CMR 120.653(B), and that metal components are metalurgicaly compatible with other components

in the pooal.
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120.659:; continued

(D) Water handling systemx For pool irradiators, the licensee shall verify that the design of the water
purification system is adequate to meet the requirements of 105 CMR 120.653(E). The system must
be designed so that water leaking from the system does not drain to unrestricted areas without being
monitored.

(E) Radiation monitors. For dl irradiators, the licensee shal evauate the location and sengtivity of
the monitor to detect sources carried by the product conveyor system as required by 105 CMR
120.649(A). The licensee shdl verify that the product conveyor is designed to stop before a source
on the product conveyor would cause a radiation overexposure to any person. For pool irradiators,
if the licensee uses radiation monitors to detect contamination under 105 CMR 120.679(B), the
licenseeshd| verify that the design of radiation monitoring systemsto detect pool contaminationincludes
sengitive detectors located close to where contamination is likely to concentrate.

(F) Sourcerack: For pool irradiators, the licensee shdl verify that there are no crevices on the source
or between the source and source holder that would promote corrosion on acritical areaof the source.
For panoramic irradiators, thelicensee shal determinethat source rack drops dueto lossof power will
not damage the source rack and that source rack drops due to failure of cables (or dternate means of
support) will not cause loss of integrity of sealed sources. For panoramic irradiators, the licensee shdl
review the design of the mechanism that moves the sources to assure that the likelihood of a stuck
sourceislow and that, if the rack sticks, ameans exigsto free it with minimal risk to personnd.

(G) Access control: For panoramic irradiators, the licensee shdl verify from the design and logic
diagram that the access control system will meet the requirements of 105 CMR 120.643.

(H) Fireprotection: For panoramicirradiators, thelicensee shdl verify that the number, locations, and
gpacing of the smoke and heat detectors are appropriate to detect fires and that the detectors are
protected from mechanica and radiation damage. The licensee shdl verify thet the design of the fire
extinguishing system provides the necessary discharge patterns, densities, and flow characteristics for
complete coverage of the radiation room and that the system is protected from mechanical and
radiation damage.

() Source return: For panoramic irradiators, the licensee shdl verify that the source rack will
automaticdly return to the fully shielded position if offste power islost for more than ten seconds.

(J) Sagmic: For panoramic irradiators to be built in seismic areas, the licensee shall design the
reinforced concrete radiation shields to retain their integrity in the event of an earthquake by designing
to the seismic requirements of an gppropriate source such as American Concrete Ingtitute Standard
ACI 318-89, Building Code Requirements for Reinforced Concrete, Chapter 21, Special
Provisions for Seismic Design, or locd building codes, if current.

(K) Wiring: For panoramic irradiators, the licensee shal verify that eectrical wiring and dectrical
equipment in the radiation room are sdected to minimize failures due to prolonged exposure to
radiation.

120.661: Construction Monitoring and Acceptance Testing

7/9/99

Therequirementsof 105 CMR 120.661 must be met for irradiatorswhose construction began after
Jduly 1, 1993. The requirements must be met prior to loading sources.

(A) Shidding: For panoramic irradiators, the licensee shal monitor the construction of the shielding
to verify that its condruction meets design specifications and generaly accepted building code
requirements for reinforced concrete.

(B) Foundations: For panoramic irradiators, the licensee shal monitor the congruction of the
foundations for verify that their congtruction meets design specifications.
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120.661: continued

(C) Pool integrity: For pool irradiators, the licensee shdl verify that the pool meets design
specifications and shall test theintegrity of thepool. Thelicenseeshdl verify that outletsand pipes meet
the requirements of 105 CMR 120.653(B).

(D) Water handling syslemx For pool irradiators, the licensee shdl verify that the water purification
systemn, the conductivity meter, and the water level indicators operate properly.

(E) Radiaionmonitors: For dl irradiators, thelicensee shdl verify the proper operation of the monitor
to detect sources carried on the product conveyor system and the related aarms and interlocks
required by 105 CMR 120.649(A). For pool irradiators, thelicensee shdl verify the proper operation
of theradiation monitorsand therelated darm if used to meet 105 CMR 120.679(B). For underwater
irradiators, the licensee shdl verify the proper operation of the over-the-pool monitor, darms, and
interlocks required by 105 CMR 120.649(B).

(F) Sourcerack: For panoramicirradiators, the licensee shall test the movement of the source racks
for proper operation prior to sourceloading; testing must include sourcerack lowering dueto s mulated
loss of power. For al irradiators with product conveyor systems, the licensee shall observe and test
the operation of the conveyor system to assure that the requirements in 105 CMR 120.655 are met
for protection of the source rack and the mechanism that moves the rack; testing must include tests of
any limit switches and interlocks used to protect the source rack and mechanism that moves that rack
from moving product carriers.

(G) Accesscontral: For panoramic irradiators, the licensee shal test the completed access control
system to assure that it functions as designed and that al aarms, controls, and interlocks work

properly.

(H) Freprotection: For panoramicirradiators, thelicensee shdl test the ability of the heat and smoke
detectorsto detect afire, to activatedarms, and to cause the source rack to automaticaly becomefully
shidded. The licensee shdll test the operability of the fire extinguishing system.

() Sourcereturn: For panoramicirradiators, the licensee shal demongtrate that the source racks can
be returned to their fully shielded positions without offsite power.

(9 Computer systems: For panoramic irradiators that use a computer system to control the access
control system, the licensee shdl verify that the access control system will operate properly if offsite
power islost and shall verify that the computer has security featuresthat prevent anirradiator operator
from commanding the computer to override the access control system when it is required to be
operable.

(K) Wiring: For panoramic irradiators, the licensee shal verify that the eectrica wiring and dectrica
equipment that were instaled meet the design specifications.

120.671: Training

7/9/99

(A) Before an individud is permitted to operate an irradiator without a supervisor present, the
individua must be indructed in:
(1) The fundamentds of radiation protection gpplied to irradiators (including the differences
between externd radiation and radioactive contamination, units of radiation dose, dose limits, why
large radiation doses must be avoided, how shielding and access control s prevent large doses, how
an irradiator is designed to prevent contamination, the proper use of survey meters and personnel
dosimeters, other radiation safety features of anirradiator, and the basic function of theirradiator);
(2) Therequirements of 105 CMR 120.620 and 120.750 that are relevant to the irradiator;
(3) The operation of the irradiator;
(4) Those operating, safety, and emergency procedures listed in 105 CMR 120.673 that the
individud is respongble for performing; and
(5) Casehigtories of accidents or problemsinvolving irradiators.
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120.671; continued

(B) Before an individua is permitted to operate an irradiator without a supervisor present, the
individud shall passawritten test on the instruction received consisting primarily of questions based on
the licensee's operating, safety, and emergency procedures that the individua is responsible for
performing and other operations necessary to safely operate the irradiator without supervision.

(C) Before an individud is permitted to operate an irradiator without a supervisor present, the
individud must have received on-the-job training or smulator training in the use of the irradiator as
described in the license gpplication. Theindividud shal dso demondrate the ability to perform those
portions of the operating, safety, and emergency procedures that he or she isto perform.

(D) Thelicensee shdl conduct safety reviewsfor irradiator operators at least annualy. Thelicensee
shdl give each operator abrief written test ontheinformation. Each safety review must include, to the
extent gppropriate, each of the following:

(1) Changesin operdting, safety, and emergency procedures since the last review, if any;

(2) Changesin rules and license conditions since the last review, if any;

(3) Reports on recent accidents, mistakes, or problemsthat have occurred a irradiators, if any;

(4) Redevant results of ingpections of operator safety performance;

(5) Redevant results of the facility's ingpection and maintenance checks; and

(6) A drill to practice an emergency or abnorma event procedure.

(E) Thelicensee shdl evauate the safety performance of each irradiator operator at least annuadly to
ensure that regulations, license conditions, and operating, safety, and emergency procedures are
followed. The licenseeshdl discusstheresults of the evauation with the operator and shall indruct the
operator on how to correct any mistakes or deficiencies observed.

(F) Individuaswho will be permitted unescorted accessto the radiation room of theirradiator or the
areaaround the pool of anunderwater irradiator, but who have not received the training required for
operators and the radiation safety officer, shal beingtructed and tested in any precautionsthey should
take to avoid radiation exposure, any procedures or parts of procedureslisted in 105 CMR 120.673
that they are expected to perform or comply with, and their proper responseto darmsrequired in this
part. Testsmay beord.

(G) Individudswho must be prepared to respond to aarmsrequired by 105 CMR 120.643(B) and
(1), 105CMR 120.647(A), 120.649(A) and (B), and 120.679(B) shall betrained and tested on how
to respond. Each individua shall be retested &t least once ayear. Testsmay be ordl.

120.673:Operating., Safety, and Emergency Procedures

7/9/99

(A) Thelicensee shdl have and follow written operating procedures for:
() Operation of theirradiator, including entering and leaving the radiation room;
(2) Useof personne dosmeters,
(3) Surveying the shidding of panoramic irradiators,
(4) Monitoring pool water for contamination while the weter isin the pool and before release of
pool water to unrestricted aress,
(5) Leak testing of sources,
(6) Inspection and maintenance checks required by 105 CMR 120.681,;
(7) Loading, unloading, and repogtioning sources, if the operations will be performed by the
licensee; and,
(8) Ingpection of movable shidding required by 105 CMR 120.643(H), if applicable.

(B) Thelicensee shdl have and follow emergency or abnormal event procedures, appropriatefor the
irradiator type, for:
(1) Sources stuck in the unshielded postion;
(2) Personnd overexposures,
(3) A radiaion darm from the product exit porta monitor or pool monitor;
(4) Detection of leaking sources, pool contamination, or darm caused by contamination of pool
water;
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120.673: continued

(5) A low or high water level indicator, an abnormal water loss, or leskage from the source
storage pooal;

(6) A prolonged loss of dectrica power;

(7) A firedarm or explosion in the radiation room;

(8) Andam indicating unauthorized entry into the radiation room, area around pool, or another
darmed areg;

(9) Natura phenomena, including an earthquake, a tornado, flooding, or other phenomena as
gopropriate for the geographica location of the facility; and,

(10) Thejamming of autométic conveyor systems.

(C) Thelicensee may revise operating, safety, and emergency procedures without Agency approval
only if dl of the following conditions are met:
(1) Therevisonsdo not reduce the safety of the facility;
(2) Therevisons are consstent with the outline or summary of procedures submitted with the
license application;
(3) Therevisons have been reviewed and gpproved by the radiation safety officer; and
(4) Theusersor operators are instructed and tested on the revised procedures before they are
put into use.

120.675:  Personnd Monitoring

(A) Irradiator operators shdl wear either afilm badge, athermoluminescent dosmeter (TLD), or an
opticaly simulated luminescence (OSL) dosimeter while operating a panoramic irradiator or whilein
the area around the pool of an underwater irradiator. The film badge, TLD or OSL dosimeter
processor must be accredited by the Nationa Voluntary Laboratory Accreditation Program for high
energy photonsin the normal and accident doseranges[see 105 CMR 120.225(C)]. Eachfilm badge,
TLD or OSL dosimeter must be assigned to and worn by only one individud. FIm badges must be
processed at least monthly, and TLDs and OSL dosimeters must be processed at least quarterly.

(B) Other individuals who enter the radiation room of apanoramic irradiator shall wear adosmeter,
which may be a pocket dosmeter. For groups of visitors, only two people who enter the radiation
roomarerequired to wear dosmeters, If pocket dosmetersare used to meet the requirements of 105
CMR 120 675(B), a check of their response to radiation must be done at least annuadly. Acceptable
dosimeters must read within £30% of the true radiation dose.

120.677: Radiation Surveys

7/9/99

(A) A radiation survey of the areaoutsdethe shidding of the radiation room of apanoramic irradiator
must be conducted with the sources in the exposed position before the facility starts to operate. A
radiationsurvey of the areaabove the pool of pool irradiators must be conducted after the sources are
loaded but before the facility starts to operate. Additiond radiation surveys of the shidding must be
performed at intervals not to exceed three years and before resuming operation after addition of new
sources or any modification to the radiation room shielding or structure that might increase dose rates.

(B) If the radiation levels specified in 105 CMR 120.645 are exceeded, the facility must be modified
to comply with the requirementsin 105 CMR 120.645.

(C) Portable radiation survey metersmust be cdibrated at least annudly to an accuracy of £20% for
the gamma energy of the sourcesinuse. The calibration must be done at two points on each scaeor,
for digitd instruments, at one point per decade over the range that will be used. Portable rediation
survey meters must be of atype that does not saturate and read zero at high radiation dose rates.

(D) Waeter from theirradiator pool, other potentialy contaminated liquids, and sediments frompool
vacuuming must be monitored for radioactive contamination before release to unredtricted aress.
Radioactive concentrations must not exceed those specified in 105 CMR 120.296: Appendix B, Table
11, Column2or Tablelll, Annual Limitson Intake (ALIs) and Derived Air Concentrations (DACS)
of Radionuclides for Occupational Exposure; Effluent Concentrations, Concentrations for
Release to Sawerage.
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(E) Beforerdeasing resnsfor unrestricted use, they must be monitored before releasein an areawith
abackground leve less than 0.5 microsevert (0.05 millirem) per hour. The resins may be released
only if the survey doesnot detect radiation level sabove background radiation levels. The survey meter
used must be capable of detecting radiation levels of 0.5 microsevert (0.05 millirem) per hour.

120.679: Detection of Leaking Sources

120.681.:

(A) Each dry-source-storage seded source must be tested for leakage at interval s not to exceed Six
months using aleak test kit or method approved by the Agency, the Commission, an Agreement State,
or aLicenang State. 1n the absence of acertificate from atransferor that atest has been made within
the Sx months before the transfer, the sedled source may not be used until tested. The test must be
capable of detecting the presence of 200 becquerds (0.005 microcurie) of radioactive materid and
must be performed by a person approved by the Agency, the Commission, an Agreement State, or a
Licensang State to perform the test.

(B) For pool irradiators, sources may not be put into the pool unlessthe licensee tests the sourcesfor
leaks or has acertificate from atransferor that lesk test has been done within the sx months beforethe
transfer. Water from the pool must be checked for contamination each day the irradiator operates.
The check may be done ether by using a radiation monitor on a pool water circulaling sysem or by
andysis of asample of pool water. If acheck for contamination isdone by andysis of asample of pool
water, the results of the analysis must be available within 24 hours. If the licensee uses a radiation
monitor on apool water circulating system, the detection of above normd radiation levelsmust activate
andam. Theadarm set-point must be set aslow as practicd, but high enough to avoid fase darms.
The licensee may reset the alarm set-point to a higher level if necessary to operate the pool water
purificationsystemto clear up contaminationinthepool if specificadly provided for inwritten emergency
procedures.

(C) If alesking source is detected, the licensee shall arrange to remove the lesking source from
service and have it decontaminated, repaired, or disposed of by an Agency, Commission, Agreement
State, or Licensng State licensee that is authorized to perform these functions. The licensee shall
promptly check its personnel, equipment, facilities, and irradiated product for radioactive
contamination. No product may be shipped until the product has been checked and found free of
contamination. If a product has been shipped that may have been inadvertently contaminated, the
licensee shdl arrange to locate and survey that product for contamination. |f any personnd are found
to be contaminated, decontamination must be performed promptly. If contaminated equipment,
fadilities, or products are found, the licensee shal arrange to have them decontaminated or disposed
of by an Agency, Commission, Agreement State, or Licenang State licensee that is authorized to
perform these functions. If apool is contaminated, the licensee shall arrangeto clean the pool until the
contamination levels do not exceed the appropriate concentration in 105 CMR 120.296: Appendix
B, Tablell, Column 2. (See 105 CMR 120.282 for reporting requirements.)

Inspection and Maintenance

7/9/99

(A) Thelicensee shdl perform ingpection and maintenance checks that include, as a minimum, each
of the following at the frequency specified in the license or license gpplication:
(1) Operahility of each aspect of the access control system required by 105 CMR 120.643.
(2) Functioning of the source position indicator required by 105 CMR 120.651(B).
(3) Operahility of the radiation monitor for radioactive contamination in pool water required by
105 CMR 120.679(B) using aradiation check source, if applicable.
(4) Operability of the over-pooal radiation monitor at underwater irradiators as required by 105
CMR 120.649(B).
(5) Operahility of the product exit monitor required by 105 CMR 120.649(A).
(6) Operahility of the emergency source return control required by 105 CMR 120.651(C).
(7) Lesk-tightness of systems through which pool water circulates (visua ingpection).
(8) Operahility of the heat and smoke detectors and extinguisher system required by 105 CMR
120.647 (but without turning extinguishers on).
(9) Operahility of the means of pool water replenishment required by 105 CMR 120.653(C).
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(10) Operahility of the indicators of high and low pool water levels required by 105 CMR
120.653(D).

(11) Operability of the intruson alarm required by 105 CMR 120.643(1), if applicable.

(12) Functioning and wear of the system, mechanisms, and cables used to raise and lower
SOUrces.

(13) Condition of the barrier to prevent products from hitting the sources or source mechanism
asrequired by 105 CMR 120.655.

(14) Amount of water added to the pool to determine if the pool isleaking.

(15) Electricd wiring on required safety systems for radiation damage.

(16) Pool water conductivity measurements and analysis as required by 105 CMR 120.683(B).

(B) Madfunctions and defects found during ingpection and maintenance checks must be repaired
without undue delay.

120.683: _Pool Water Purity

(A) Pool weter purification syslem must be run sufficiently to maintain the conductivity of the pool
water below 20 microsiemens per centimeter under normal circumstances. |f pool water conductivity
rises above 20 microsemens per centimeter, the licensee shdl take prompt actions to lower the pool
water conductivity and shal take corrective actions to prevent future recurrences.

(B) Thelicenseeshdl measurethe pool water conductivity frequently enough, but no lessthan weekly,
to assure that the conductivity remains below 20 microsemens per centimeter. Conductivity meters
must be cdibrated at least annudly.

120.685: Attendance During Operation

(A) Bothanirradiator operator and at least one other individua, who is trained on how to respond
and prepared to promptly render or summon assistance if the access control darm sounds, shdl be

present ongte:
(1) Whenever theirradiator is operated using an automatic product conveyor system; and

(2) Whenever the product is moved into or out of the radiation room when the irradiator is
operated in a batch mode.

(B) Atapanoramicirradiator at which satic irradiations (no movement of the product) are occurring,
a person who has received the training on how to respond to darms described in 105 CMR
120.671(G) must be onsite.

(C) At anunderwater irradiator, an irradiator operator must be present at the facility whenever the
product is moved into or out of the poal. Individudswho move the product into or out of the pool of
an underwater irradiator need not be qualified as irradiator operators, however, they must have
received thetraining describedin 105 CMR 120.671(F) and (G). Staticirradiationsmay beperformed
without a person present at the facility.

120.687: Entering and Leaving the Radiation Room

7/9/99

(A) Upon firg entering the radiation room of apanoramic irrediator after an irradiation, theirradiator
operator shdl useasurvey meter to determinethat the source hasreturned toitsfully shielded position.
The operator shdl check the functioning of the survey meter with aradiation check source prior to
entry.

(B) Beforeexiting from and locking the door to the radiation room of apanoramic irradiator prior to
aplanned irradiation, the irradiator operator shall:
(D) Visudly ingpect the entire radiation room to verify that no onedseisinit; and
(2) Activate a control in the radiation room that permits the sources to be moved from the
shielded position only if the door to the radiation room is locked within a preset time after setting
the control.
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120.689:

(C) During apower falure, the areaaround the pool of an underwater irradiator may not be entered
without using an operable and calibrated radiation survey meter unless the over-the-pool monitor
required by 105 CMR 120.649(B) is operating with backup power.

Irradiation of Explosve or Hammable Materids

(A) lrradigion of explosive materid is prohibited unless the licensee has received prior written
authorization from the Agency. Authorization will not be granted unlessthe licensee can demonsirate
that detonation of the explosive would not rupture the seal ed sources, injure personnd, damage safety
systems, or cause radiation overexposures of personnel.

(B) Irradiation of more than small quantities of flammable materid (flash point below 140EF) is
prohibited in panoramic irradiators unlessthelicensee hasreceived prior written authorization fromthe
Agency. Authorization will not be granted unless the licensee can demondrate that a fire in the
radiation room could be controlled without damage to sedled sources or safety systems and without
radiation overexposures of personnd.

120.691 Records and Retention Periods

7/9/99

The licensee shdl maintain the following records at the irradiator for the periods specified.

(A) A copy of thelicense, license conditions, documentsincorporated into alicense by reference, and
amendments thereto until superseded by new documents or until the Agency terminatesthe license for
documents not superseded.

(B) Recordsof eachindividud'straining, tests, and safety reviews provided to meet the requirements
of 105 CMR 120.671(A), (B), (C), (D), (F), and (G) until three years after the individua terminates
work.

(©) Records of the annud evaluations of the safety performance of irradiator operators required by
105 CMR 120.671(E) for three years after the evaluation.

(D) A copy of the current operating, safety, and emergency procedures required by 105 CMR
120.673 until superseded or the Agency terminatesthelicense. Recordsof theradiation safety officer's
review and gpprova of changesin procedures as required by 105 CMR 120.673(C)(3) retained for
three years from the date of the change.

(E) Filmbadge, TLD, and OSL dosmeter results required by 105 CMR 120.675 until the Agency
terminates the license.

(F) Records of radiation surveys required by 105 CMR 120.677 for threeyearsfrom the date of the
urvey.

(G) Records of radiation survey meter caibrations required by 105 CMR 120.677 and pool water

conductivity meter calibrations required by 105 CMR 120.683(B) until three years from the date of
cdibration.

(H) Records of the results of leak tests required by 105 CMR 120.679(A) and the results of
contamination checks required by 105 CMR 120.679(B) for five years from the date of each test.

(1) Records of ingpection and maintenance checks required by 105 CMR 120.681 for three years.
(J Recordsof mgor mafunctions, sgnificant defects, operating difficultiesor irregularities, and mgor
operating problems that involve required radiation safety equipment for three years after repairs are
completed.

(K) Records of the receipt, transfer and digposal, of al licensed sealed sources as required by 105
CMR 120.009 and 120.140.
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(L) Records on the design checks required by 105 CMR 120.659 and the construction control
checks asrequired by 105 CMR 120.661 until the licenseisterminated. The records must be signed
and dated. Thetitle or qualification of the person signing must be included.

(M)

Records related to decommissioning of the irradiator as required by 105 CMR

120.125(C)(1)(q).

120.693:  Reports

7/9/99

(A) Inaddition to the reporting requirements in other parts of 105 CMR 120.000, the licensee shdl
report the following events if not reported under other parts of 105 CMR 120.000:

1)
(2)
(3)
4
()
(©)
(7)
8
9)

Source stuck in an unshielded position.

Any fire or exploson in aradiation room.

Damage to the source racks.

Failure of the cable or drive mechanism used to move the source racks.
Inoperahility of the access control system.

Detection of radiation source by the product exit monitor.

Detection of radioactive contamination attributable to licensed radioactive materid.
Structural damage to the pool liner or walls.

Abnormal water loss or leakage from the source storage pool.

(10) Pool water conductivity exceeding 100 microsiemens per centimeter.

(B)

The report must include a telephone report within 24 hours as described in 105 CMR

120.142(C)(1), and awritten report within 30 days as described in 105 CMR 120.142(C)(2).
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